Materials and Reagents
1. Standard flat-bottom microplates (e.g. Greiner, catalog number: 655161) 2. Spectrophotometer equipped for reading multiwell plates (e.g. MultiSkan Go, Thermo Fisher Scientific) 3 . Heating block with shaker function 4. Ultracentrifuges for 20,000 x g (and ideally for 40,000 x g) 5 . Rotator for grinding samples (e.g. Heidolph RZR 2020, but a simpler device may also do) with a tissue-grinder which fits neatly into a conically-tapered 1.5 ml tube (see 1. Prepare fresh stocks of 500 µM uric acid or 500 µM xanthine for standard curves (see Figure 2 , Row A).
Notes:
a. Add the uric acid or xanthine to ~200 ml extraction buffer (EB) b. Another method to prepare uric acid stocks has been described by Xinhua (2006) but was not employed by us.
2. Label a set of three 1.5 ml tubes for each plant sample biological replicate you want to measure, you will need one tube for sample extraction (no. 1) and two to collect the supernatant of each sample extract (no. 2+3).
C. Harvesting plant samples
We routinely analyzed various plant parts like developing seeds (age 7 to 19 days post anthesis), mature dry seeds, seedlings (age 3 to 15 days after imbibition of the seeds on agar plates), leaves at bolting time (leaf age being defined by their position on the rosettes and root tissue. For more details see Figure 5 in Hauck et al. (2014) .
Note that you need to include wild type samples to calculate the standard curves for the uric acid or xanthine concentration.
For each sample place the empty sample tube (no. 1) in the holder of the electronic balance and set the balance back to zero, then weigh in your sample. 2015 6. Carefully transfer the supernatants with a micropipette to the second set of tubes (no.
2), repeat as follows for each sample: add again same amount of EB as before, vortex, heat-shake and centrifuge as before, transfer supernatant to the tube (no. 2).
7. Finally, ultracentrifuge all the tubes (no. 2), ideally at 40,000 x g for 15 min. to thoroughly sediment tissue debris and transfer all supernatants finally to the third set of fresh tubes (no. 3).
Note: As uric acid or xanthine accumulates during seed development in A.t. uox or xdh1 mutants, use 15 ml-tubes to make dilutions (e.g. 2x, 5x) of the final extracts (tubes no. 3) when measuring dry seeds.
When initially measuring metabolite standards we found a linear relationship between absorption at 560 nm and concentrations of uric acid or xanthine up to 250 µM. Table 1 will help you to prepare the working solutions.
E.g. to measure the plate shown in Figure 2 , you will need (2 x 4 + 16 x 2) x 50 µl = 40 x 50 µl = 2.0 ml (better to prepare 2.5 ml) of working solution with UOX (or XO), and 16 x 2 x 50 µl = 1.6 ml (prepare 2.0 ml) of working solution without UOX (or XO). KEEP THE WS PROTECTED FROM LIGHT (e.g. wrap into aluminum foil).
G. Setting up a 96-well microtiter plate 
Representative data
The provided EXCEL-sheet contains the read-out of the plate set-up shown in Figure 2 .
Use it by pasting your own read-out data into row 39.
Notes
This protocol was developed over the course of several months and found reliable to measure uric acid and xanthine concentrations up to 250 µM in a single assay, because that is the range of a linear relationship between absorption and metabolite concentration (refer to the EXCEL-sheet). When assaying dry seeds, which accumulate the metabolites heavily in the respective enzyme mutants, it may be necessary to make 3-or 5-fold dilutions in a 15-ml tube, before loading the wells.
Recipes

Prepare 10 mM AR-stocks
Add 400 µl DMSO to a 1 mg-vial of purchased AR, mix thoroughly and store as 50 µl aliquots at -20 °C.
One vial is sufficient for 800 wells (= 800 single reactions)
2. Prepare stocks of HRP, UOX and XO Prepare ~500 ml of 0.1 M extraction buffer from an 0.5 M Tris/HCl pH 7.5 buffer stock.
Then use the extraction buffer to prepare stocks of 100 Units/ml HRP 50 Units/ml UOX 10 Units/ml XO from the purchased enzyme preparations (Reagents 3-5), and store them in 50 µl aliquots at -20 °C. Used aliquots can be stored at 4 °C for several weeks.
